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Department  of  Public  Health, 

1st  July,  1903. 

SiE, — I have  the  honour  to  submit,  for  the  information  of  the  Honoim- 


a brief  summary  of  the  facts  regarding  the 

^ 

recent  outbreak  of  bubonic 

plague  in  the  State  of  Queensland. 

The  outbreak,  the  fourth  in  Queensland. 

consisted  of 

twenty-six  cases 

with  fourteen  deaths,  distributed  as  folloM  S :— 

Cases. 

Deaths. 

Brisbane  

...  19 

9 

Rockhaniptuii 

...  2 

2 

Town.sville  ..  

...  3 

2 

Bundaberg  

2 

1 

Total  ...  

...  2(i 

14 

J.ne  gross  latality  ■vi’as  thus  53'8  per  cent.,  but  five  of  tliese  patients  ivere 
Chinese,  a race  amongst  whom  tlie  mortality  of  plague  is  usually  high, 
whilst  several  of  Ihe  eases,  including  two  at  Brisbane,  were  only  discovered 
by  post-mortem  examination. 

Ihe  recent  outbreak  in  Brisbane  began  on  the  8(h  February,  1903,  and 
ended  on  23rd  of  Ma}',  1903,  and  up  to  date  has  furnished  a smaller  number 
of  cases— nineteen  in  all— tlian  any  of  the  previous  outbreaks  of  plague.  As 
in  former  jmars,  the  di.sease  was  sporadic  in  character,  and  bubonic  in  fonn. 
and  m no  instance  was  there  direct  evidence  of  the  spread  of  infection  from’ 
person  to  person.  The  segregation  in  a “contact”  reception-house  of 
persons  who  had  been  in  association  with  the  infected  houses  has  long  since 
been  discontinued,  “original”  contacts  being  kept  under  observation  only 
for  a period  of  five  to  six  days.  There  was  no  evidence  that  the  freedom 
allowed  them  was  piejudicial. 

It  would  seem,  therefore,  that  infectivity  depends  upon  the  type  it 
assumes  in  the  individual  patient,  and  in  Case  111.  (Appendix  C),  renorted 
by  Dr.  O Brien,  the  resident  medical  officer  at  Colmslie  Plague  Hospital 
every  precaiition  was  observed  to  place  the  patient  in  strict  isolation.’ 
^ ariation  in^pe  was  more  carefully  watched  for  than  variation  in  severity 
o attack.  Witli  regard  to  the  latter,  the  case  reported  by  Dr.  O’Brien  is 

Patient  and  the 

complications  which  subsequently  developed. 

The  outbreak  throws  no  further  light  on  the  epidemiology  of  plague. 

by  clinical  and  bacteriological 

evidence  of  a convincing  descrijition.  ^ 

A large  proportion  of  “ suspect”  cases  M as  negatived. 

A chnmal  feature  to  which  one  or  other  of  our  clinicians  has  attached 

invasi”’’  ““  P™™!  of 

and  “rentlly!"''”  ™ do-,  both  subcutaneously 
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We  are  still  somewhat  at  a loss  as  to  the  manner  in  which  many  of  the 
patients  became  infected. 

Our  eases  failed  to  reveal  any  evidence  of  the  point  of  entry  of  the 
poison  into  the  body  as  marked  by  any  specific  lesion. 

In  an  attempt  to  focus  the  facts  indicating  the  spread  from  rat  to  man, 
or  man  to  rat,  no  clear  light  can  be  thrown  upon  the  question  as  to  how  the 
recent  outbreak  originated. 

That  rat  mortality  is  a precur.sor  of  plague  in  man,  and  that  plague  is> 
usually  preceded  by  an  epizootic  amonest  rats,  is  now  practically  the  general, 
consensus  of  opinion  throughout  the  world  where  plague  has  been  observed. 

No  information  with  regai’d  to  sickness  or  unusual  mortality  amongst; 
our  rats  was  forthcoming. 

^0  rats,  no  plague,  is  a truism  which  supplies  a remedy  as  well  as  a-, 
warning,  but  there  are  many  factors  in  the  rat  question  which  are  as  yet: 
very  imperfectly  understood. 

Dr.  .1.  E.  F.  McDonald,  Health  Officer  for  Brisbane,  and  member  of' 
the  official  staff  of  the  Department  of  Public  Health,  in  his  Eeport  (appended) 
raises  the  question  as  to  whether  plague  was  enzootic  amongst  rats,  or' 
possibly  other  animals,  in  a chronic  form  which  was  unnoticed. 

“The  animals  of  the  farmyard,  and  of  the  backyard  of  domestic, 
dwellings,”  mentioned  by  Professor  Simpson  (in  a summary  of  his  Eeport  oni 
plague  in  Hong  Kong,  published  in  the  British  Medical  Journal,  28thi 
March,  1903).  as  susceptible  to  plague  in  a chronic  as  well  as  an  acute  form,, 
furnish  an  interesting  and  important  fact  as  bearing  on  the  endemic, 
maintenance  and  dissemination  of  the  disease  by  infected  animals  and! 
poultry  in  addition  to  infected  rats  or  mice. 

With  the  exception  of  rats  and  mice,  the  influence  of  animals  in : 
spreading  the  disease  has  been  in  our  experience  inappreciable. 

Of  thi’ee  cats  examined  during  the  recent  epidemic  in  Brisbane,  two 
were  found  dead  on  premises  from  which  infected  persons  were  removed, . 
whEst  the  third  animal  was  observed  to  be  sick.  Careful  bacteriological 
investigation  failed  to  reveal  the  presence  of  plague  bacilli  in  all  three 
instances. 

As  to  the  question  of  transference  of  plague  bacilli  by  the  agency'  off 
suctorial  insects,  Ac.,  Mr.  C.  J.  Pound,  the  Government  Bacteriologist,  and' 
Dr.  O’Brien,  in  their  Eeports  (appended),  mention  several  interesting  facts- 
in  this  connection. 

During  the  hot  summer  months  the  plague  wards  swarmed  with 
mosquitoes,  and  both  patients  and  nursing  staff  were  constantly  bitten. 
Examination  of  mosquitoes  (Culicidse),  caught  after  feeding  on  a patient: 
(Case  III.),  septicaemic  in  ty' pc,  gave  negative  results,  but  from  two  speci- 
mens which  had  ted  on  the  body  of  another  patient  (Case  XV.),  bacilli  were 
separated  which,  in  their  morphological  and  cultural  characters,  were  identical 
with  the  Bacillus  Pestis. 

An  interesting  observation  in  connection  with  tlie  possible  accidental: 
transmission  of  plague  from  rat  to  rat  by'  the  agency  of  cockroaches  is- 
related  by  Mr.  Pound.  (See  Appendix  E.) 

With  regard  to  the  dissemination  of  plague  among  rats  through  the’ 
agency  of  fleas,  Mr.  Pound,  in  a voluminous  Eeport  on  various  experiments  • 
and  observations  conducted  at  the  Bacteinological  Institute  in  connection 


with  the  four  outbreaks  of  plague  iu  Brisbane,  mentions  the  following 
episode  : — A live  rat,  apparently  healthy,  caught  on  the  premises  from  which 
a plague  patient  had  been  removed  a few  days  previous,  was  placed  in  a wire 
cage  containing  nine  other  healthy  rats.  These  latter  rats,  all  of  one  family, 
had  been  reared  at  the  Institute,  and  were  about  twelve  months  old.  They 
were  kept  f('r  laboratory  e.vperimental  purposes,  &c.  These  rats  were 
always  in  a healthy  condition,  and  “ on  no  occasion  whatever  were  fleas  or 
other  parasites  found  on  them.”  Within  five  days  of  placing  the  rat  iu 
question  in  the  cage  along  with  these  healthy  rats,  five  out  of  the  ten  rats 
died,  and  the  remaining  five  were  in  a dying  condition  Fust-moHem  and 
bacteriological  e.xamination  revealed  the  fact  that  the  whole  ten  rats  were 
infected  Avith  plague.  Fleas  were  found  on  the  bodies  of  two  of  the  rats 
and  “ in  the  bodies  of  several  fleas  plague  bacilli  were  discovered.” 

The  first  infected  rat  this  year  was  found  on  the  Dth  of  January  last, 
the  first  case  in  man  wuis  reported  one  montli  later,  on  the  8th  Februaiy. 
Kecognising  the  extreme  importance  of  the  agency  of  rats  in  the  dissemina- 
tion of  plague,  the  Health  Department  has  made  special  eliorts  during  the 
last  twelve  months  in  the  Avork  of  rat  destruction.  A gang  of  twenty^  men, 
under  a competent  inspector,  has  constantly  been  employed  in  laying  poisoned 
baits,  trapping,  digging  out  Imrrows,  destroying  nests,  and  breaking  up  the 
habitual  haunts  of  the  rodents. 

The  actual  number  of  rats  destroyed  by  the  gang  Avas  out  of  all 
proportion  to  the  number  collected  for  examination,  and  it  is  diilicult  to 
estimate  the  effect  on  the  rat  population  which  was  produced.  Afk*r  taking 
poisoned  baits,  rats  retire  to  their  holes  to  die;  and  the  iniml)er  of  rats 
killed  by  householders  Avould,  if  added  to  the  total  actually  gathered  by  the 
rat  gangs,  increase  the  grand  total  considerably. 

An  attempt  aahs  made  during  the  month  of  Alarch  last  fora  rat  drive 
on  a large  scale,  the  permanent  gang  being  increased  by  the  addition  of  lUO 
men  for  several  Aveeks.  Good  Avork  Avas  accomplished,  but  the  results  Avere, 
comparatiA-ely%  little  better  than  those  obtained  by  the  stcadv  and  .systematic 
Avork  of  the  present  gang  of  the  department  in  their  eveiy-day  operations. 

Both  infected  premises  and  infected  rats  w ere  confined  to  a much  smaller 
area — practically  the  cily  proper — than  m any  previous  outbreak.  'Ihe 
presence  of  infected  rats  on  premisesAvlu  ro  indigenous  cases  had  occurred  Avas 
demonstrated  fairly  often  enough  to  SAipport  the  noAv  generally  accepted 
proposition  “ that  the  danger  of  contracting  plague  stands  in  relation  to  the 
presence  of  rats  in  dAA  ellings  or  enclosed  premises.” 

Plague-infected  rats,  hoAA'ever,  Avere  found  time  afier  time  on  premises 
Avhere  no  case  of  human  plague  had  occurred,  but  in  one  of  the  earlier 
cases  some  200  or  more  dead  carcasses  of  rats*  (uninfected)  Avere  removed 
from  b -neath  the  floors  of  a granary  in  close  proximity  to  the  house  of  a 
patient. 

Case  Xr.,  reported  by  Dr.  McDonald,  lived  in  the  vicinily  of  a 
slaughter-yard,  from  which  the  decomposed  remainsof  250  rats  and  sixty  li  Ain 
ones  were  obtained.  Of  these  latter,  two  were  found  infected. 

Of  131,  mice  coilected  and  examined,  four  were  found  to  be  infected. 

*OAving  to  tlui  iidvanced  nature  of  decomposition  in  these  carcasses,  it  Avas 
impimilde  to  state  Avliether  these  rats  Avere  dead  of  plague  or  of  poison. 
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TliL  iiiipoi tatioii  of  sliip-borne  rats  and  interconiiiiunication  between, 
sliore  and  ship  rats  was  prevented,  so  far  as  it  was  possible  to  do  so,  by  the 
stringent  enforcement  of  the  plague  regulations  relating  to  the  mooring  of 
vessels  while  in  port.  By  interstate  agreement  every  vessel  leaving  (Queens- 
land ports  carried  a fumigation  certificate  certifying  that  such  vessel  had 
been  fumigated  while  empty  at  the  port  of  departure. 

Of  16,409  rats  collected  in  Brisbane  during  the  last  twelve  months, 
9,530  were  examined  bacteriological ly,  and  91  were  found  to  be  infected,  or- 
a percentage  of  less  than  1. 


The  following  comparative  table  shows  the  cases  of  plague  in  rats  for  ■ 
the  four  outbreaks— namely,  1900,  1901,  1902,  and  1903,  in  Brisbane 


Year. 

No.  Rats  Examined,  j 
1 

Found  Infected. 

PerceutaKe. 

1900  .. 

590  1 

95 

lO'l 

1901  .. 

1,809  i 

101 

5 -.58 

1902  .. 

1,315  1 

*90 

7-3 

1903 

*0,500 

1 

*80 

123 

* January  to  June. 


Prom  the  above  figures  it  will  be  noted  that  2'54  limes  the  average  number' 
of  rats  were  examined  during  the  1903  outbreak  than  at  previous  periods ; 
the  percentage  of  infected  rats — namely,  1'23 — being  the  lowest  on  our' 
Brisbane  records  so  far. 

The  number  of  cases  of  plague  in  man  reported  during  the  present  year  ■ 
is  also  lower  than  in  any  previous  year. 

Monihly  comparative  statement  of  cases  of  plague  in  man  and  rats  i 
for  the  four  outbreaks  in  Brisbane  : — 


Month. 

Man. 

Rats. 

1900. 

1901. 

1902. 

1903. 

1900. 

1901. 

1902. 

1903. 

January  ... 

1 

3 

1 

February 

i 

14 

5 

... 

0 

7 

March 

7 

20 

4 

0 

7 

31 

April  

3 

7 

28 

0 

3 

io 

52 

20 

May 

10 

12 

18 

4 

4 

23 

10 

15 

June  

10 

3 

15 

32 

12 

0 

J nly  

14 

3 

21 

20 

8 

August  

4 

1 

i 

24 

8 

1 

September  

o 

15 

1 

0 'tober  ... 

4 

i 

7 

November 

3 

i 

December 

3 

1 

50 

30 

82 

19 

95 

101 

105 

80 

Cases  of  plague  in  man  and  rats  were  also  reported  at  the  following 
places  in  the  State  : — 

Man.  Ruts. 

3 ...  49  (of  4,01C)  collected.) 

2 (of  5.  448  „ ) 

2 


Townsville 

Rockhampton 

Bundaberg 
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A statigraphic  chart  showing  the  weekly  totals  of  cases  in  man  and 
rats,  the  monthly  rainfall,  the  grand  mean  temperature  and  vapour  tensions, 
&c.,  for  the  four  years  has  been  prepared,  and  this  chart,  together  with  a 
map  of  the  distribution  of  the  cases,  will  be  included  in  my  detailed  Eeport, 
now  in  course  of  preparation. 

There  is,  apparently,  a certain  periodicity — a season  of  activity  alter- 
nating with  a period  of  quiescence — but  it  is  with  extreme  caution  that  even 
the  law  of  average  itself  can  be  applied  to  the  facts  and  figures  at  our 
command. 

The  cases  in  man  were  observed  to  begin  during  the  hot,  moist,  or 
“muggy”  season  of  the  year — Januaiy  and  Februaiy — roach  their  limit  about 
the  end  of  !May,  and  notably  decline  at  the  beginning  of  June,  when  the 
colder  season  with  the  westerly  winds  set  in.  Thus  our  experience  of  plague 
in  Queensland  is  in  direct  opposition  to  plague  in  India,  where  in  the  latter 
country  an  epidemic  increases  rapidly  during  the  cold  season  and  declines 
during  the  hot  weather. 

A question  to  be  asked  is,  “ 'When  plague  ceases  for  several  months  in  a 
town,  is  the  germ  dead,  or  is  it  merely  dormant  ?’’ 

Klein  (L.G.B.  Eeports,  1896-97)  states  that  the  plague  bacillus  is  killed 
by  thorough  drying;  and  the  influence,  if  any,  of  a cold  extremely  drying  wind 
such  as  the  “ westerly”  with  which  Queenslanders  are  familiar  during  the 
colder  season  of  the  j'ear,  in  inhibiting  the  activity’  of  the  plague  bacillus,  is 
a point  on  which  I think  it  would  be  interesting  to  collect  evidence. 

All  observers  up  to  the  present  time  have  connected  the  occurrence  and 
difEusion  of  plague  with  filth.  But  while  it  can  be  shown  that  filth  per  se 
has  but  little  influence,  there  is  no  doubt  that  modern  sanitation  and  the 
introduction  of  a higher  standard  of  public  and  domestic  cleanliness  is 
regarded,  and  rightly  regarded,  as  of  the  very  highest  importance  in  the 
prevention  of  plague. 

In  the  so-called  “ stamping  out”  process  of  plague  the  best  results  have 
appeared  to  follow  the  removal  of  filth  and  garbage  from  premises,  but,  above 
all,  the  steadj'  and  systematic  scavenging  of  districts  well  and  wisely  directed. 
All  local  authorities  were  reminded  of  their  iiowers  and  duties  under  the 
Health  Act,  and  sanitation  has  been  vigorousl}'  carried  on  as,  perhaps,  never 
before. 


In  May  of  last  year*,  consequent  on  my  cleansing  “Order,”  the  munici- 
pality of  Brisbane  received  a thorough  cleansing  of  all  dirty  areas  within  its 
boundaries.  Some  3,000  loads  of  refuse  were  removed. 


Metal  garbage  boxes,  fitted  with  cover,  were  provided  to  everj^  house- 
holder, and  a special  by-law  was  passed  by  the  Municipal  Coimeil  compelling 
householders  to  place  the  refuse  of  the  kitchen,  &c.,  therein. 


Immediately  following  this  special  cleansing  a notable  decrease  in  the 
number  of  cases  of  plague  was  observed.  From  twenty-eight  cases  in 
April,  and  eighteen  in  May  of  last  year,  no  further  case  (with  the  exception 
of  one  sporadic  case  in  August)  occurred  until  the  8th  of  February  this 
year — a quiescence  of  nearly  nine  months. 


who 


In  November  of  last  year  three  cases  of  plague  occurred  at  Townsville, 
re  for  some  months  previous  to  the  outbreak  plague-infected  rats  had 
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been  found.  A cleansing  “ Order”  was  carried  into  effect  by  the  Townsville 
Municipal  Council,  and  some  thousands  of  loads  of  fdth  removed  from  the 
town. 

The  last  case  of  plague  occurred  there  on  26th  November,  1902,  and 
since  that  date  there  has  been  no  further  development. 

Specimens  of  rats  -iuf'ected  and  healthy- were  collected  from  different 
towns  in  the  State— e.^.,  Brisbane,  Townsville,  Rockhampton,  Bundaberg, 
Gladstone,  Ipswich,  &c.,  and  referred  to  the  Director  of  the  Queensland 
Museum  (Mr.  C.  W.  de  Vis)  for  purposes  of  identification  and  classification. 
Mr.  de  Vis  reports  : “ The  ‘ infected’  rats  sent  to  me  are  for  the  most  part 
black  rats,  Mus  Rattus,  in  one  or  other  of  the  colour  varieties  of  that 
species ; a considerable  number  of  them  the  reddish  variety  known  as  Mus 
Alexandrinits”  Another  species  more  commonly  found  infected  here  is 
the  grey,  or  Norway  rat,  the  Mus  Decumanus. 

Several  hundred  fleas  taken  from  rats — infected  and  healthy — wer& 
referred  to  the  Government  Entomologist  (Mr.  Henry  Tryon)  for  report  as 
to  their  specific  identity.  Mr.  Tryon’ s full  report  is  not  yet  to  hand,  but  an 
interim  report  states  that  the  collection  embraces  examples  of  the  under- 
mentioned species  of  Pulicida* ; — 

(1)  Pulex  Irritans,  Linn. 

(2)  Typhlopsylla  Musmli,  Duges. 

(II)  Pulex  (species  indeterm,  ? Fasciatus,  Bose  d’ Antics). 

In  Juh'  of  last  year  the  administration  and  execution  of  (he  Plague 
Regulations  were  transferred  from  the  control  of  the  local  governing  bodies 
as  constit\ited  in  the  various  “Joint  Boards  for  the  Prevention  of  Infectious 
Diseases,”  to  the  Department  of  Public  Health. 

Q^he  Commissioner  of  Public  Health  has  now  complete  and  sole  control 
of  the  Plague  Regulations,  the  Central  Health  Authority,  under  the  Govern- 
ment being  supreme  in  all  matters  relating  to  plague,  cholera,  and  smallpox. 

Recognising  that  plague  is  a disease  affecting  the  whole  community,  the 
Government  now  bears  the  whole  cost  of  the  work  of  administration  and 
prevention  throughout  the  State. 

In  all  the  important  towns  along  the  coast  a health  officer  has  been 
gazetted  to  carry  out  the  Plague  Regulations,  such  officer  acting  as  the 
deputy  of  the  Commissioner. 

The  following  is  a.  brief  scheme  of  action  adopted  : — 

1.  Notification  of  all  cases  of  plague  or  suspicious  cases  to  the 

Commissioner. 

2.  Investigation  of  the  case  b}’  the  Health  Officer. 

3.  Bacteriological  examination  of  “specimens”  by  the  Health  Officer 

and  the  Government  Bacteriologist. 

4.  Isolation  of  patients  in  hospital. 

5.  Supervision  of  “ contacts”  during  the  incubation  period.  (Segre- 

gation of  “contacts”  now  abandoned  except  in  cases  of 

Pneumonic  Plague.) 

6.  Fumigatioa  of  infected  houses,  clothing,  bedding,  Ac. 
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7.  Cleansing  and  disinfection  of  infected  areas  by  the  medical  and 

sanitary  stafF  of  the  Health  Department. 

8.  Destruction  of  rats. 

9.  Bacteriological  examination  (daily)  of  rats. 

10.  Supplies  of  curative  serum  to  the  Health  Officers  and  general 

hospitals. 

11.  Protective  inoculation.  (Confined  at  present  to  members  of 

cleansing  gangs.) 

12.  Inspection  of  the  districts  for  detection  oE  nuisances,  &c. 

13.  Dissemination  of  literatiu’e  among  medical  officers  of  health, 

practitioners,  &c. 

14.  Fumigation  of  coastal  vessels  with  a view  to  the  destruction  of 

rats. 

Acting  in  the  spirit  and  letter  of  the  Venice  Convention,  the  Queens- 
land Health  Department  has  always  given  the  fullest  information  to  the  State 
Health  Authorities,  and  made  public  the  fact  as  to  plague  within  this  State. 

, I have  the  honour  to  be. 

Sir, 

Your  obedient  servant, 

B.  BURNETT  HAM,  M.D.,  D.P.H.  (Camb.). 

Commissioner  of  Public  Health. 


The  Under  Secretary, 

Home  Secretary’s  Department. 
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APPENDIX  A. 

OITTBREAK  OF  BUBONIC  PLAGUE  IN  BRISBANE  DURING  THE 
FIRST  SIX  MONTHS  OF  1903. 

CuKiCAL  Export. 

During  this  period  nineteen  eases  were  reported  and  came  under 
observation;  of  these,  nine  wei*e  fatal.  Two  of  these  lalter,  however,  were 
only  discovered  post-mortem.  All  the  cases  were  confirmed  bacteriologi- 
cally.  In  most,  cultural  and  inoculation  experiments  were  performed  in. 
addition  to  microscopic  examination. 


Cause  of  the  Eeceudescence. 

The  last  case  occurring  in  Brisbane  during  1902  was  on  4th  August;, 
the  last  infected  rat  found  during  1902  was  on  27th  August;  the  first! 
infected  rat  of  1903  was  found  on  the  9th  January,  and  the  first  case  was. 
reported  on  8th  February. 

The  questions  therefore  arise  : — 

(1)  Was  infection  latent  in  the  soil  in  Brisbane  dtiring  the  six 
months  of  quiescence  ; or 

(2)  Was  it  enzootic  amongst  rats,  or  possibly  other  animals,  in  a . 
chronic  form,  which  was  unnoticed  ; or 

(3)  Was  plague  entirely  absent  from  Brisbane  during  those  months, . 
and  its  recrudescence  due  to  re-importation  in  December  or  • 
January?  (It  may  be  noted  that  rat-infection  was  present  at 
Townsville  at  this  time,  and  possibly  in  other  Northern  towns.) 

Taking  our  experience  of  past  years  and  other  facts  into  consideration, 
I am  inclined  to  think  that  (2)  is  the  probable  explanation. 


Geneeal  Featuees  of  the  Outbeeak, 


The  progress  of  the  disease  during  the  first  six  mouths  of  1903  is  shown 
by  the  following  table,  which  may  be  compared  with  the  years  1900,  1901, 
and  1902 ; — 


Month. 

1900. 

1901. 

1902. 

1903. 

January  

1 

Februarj' 

. . 

i 

14 

0 

March  

7 

20 

4 

Aj.ril  

3 

7 

28 

G 

May 

10 

12 

IS 

4 

June  

10 

3 

July  

14 

3 

August  

4 

1 

i 

September  

5 

... 

October  

4 

i 

November  

3 

December 

3 

i 

5G 

3(i 

82 

19 

As  in  previous  years  the  cases  were  essentially  sporadic  in  character, 
and  in  no  instance  was  there  evidence  of  infection  from  one  case  to  another, 
either  directly  or  indirectly. 
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The  cases  were  distributed  over  a smaller  area  than  in  1902,  and  were 
practically  confined  to  the  city  proper,  as  regards  their  source  of  infection,  as 
far  as  could  be  ascertained. 

Actual  sanitary  defects  appeared  to  play  little  or  no  direct  part  in 
determining  the  incidence  of  the  disease. 

In  a certain  proportion  of  the  cases  a relation  could  be  ti’aced  between 
the  occurrence  of  infected  rats  in  a locality  and  infection  ui  human  beings. 


Rat  Infection. 


From  the  1st  January,  1903,  to  14th  June,  6,500  rats  were  bacterio- 
logically  examined,  and  of  these  eighty  were  found  to  be  infected— /.e.,  123 
per  cent. 

For  the  same  period  of  1902, 1,315  rats  were  baeteriologically  examined, 
and  of  these  96  were  found  to  be  infected— i.e.,  7'3  per  cent. 

The  following  table  shows  the  number  of  infected  rats  found  each 
month  during  the  first  six  months  of  the  years  1902  and  1903 : — 


190:*. 


1003. 


...  3 

1 

...  6 

7 

...  7 

31 

...  52 

20 

...  IG 

1.5 

...  12 

G 

January 
February 
March 
Ajjril 
May  ... 

Juno  ... 

Speaking  generally,  infected  rats  were  found  distributed  over  a much 
smaller  area  than  in  1902,  being  practically  all  obtained  in  the  city  proper. 

It  wa,s  noted  in  a number  of  instances  that  infected  rats  were  obtained 
during  this  year  from  the  same  localities  that  infected  ones  were  obtained 
during  1901  and  1902;  this  fact  may  indicate  that  immanent  soil  or  rat 
infection  existed  m these  localities,  or  simply  that  these  quarters  afforded 
attractions  for  rats,  hence  they  migrated  there ; or  that  these  quarters  were 
ot  easy  access  to  rats  from  some  central  locus,  owing  po.ssibly  to  defective 
sewerage,  or  to  other  means  of  spread. 

It  may  be  remarked  that  a large  proportion  of  the  infected  rats  caught 
uring  the  latter  part  of  the  half-year  came  fi-oin  city  wharves ; this 
may  possibly  be  explained  by  the  fact  that  many  of  their  regular  runs  in  the 
city  were  broken  up,  and  they  retreated  here  to  quarters  where  the  usual 
means  of  eradication  must  fail.  ^ 


Incidence  of  the  Disease. 

of  these  cases  was  between  the  years 
iu  to  JU,  the  extremes  being  eight  and  fifty  years. 

Sex.— As  noticed  in  past  outbreaks  here  the  males  outnumbered  the 
females,  the  figures  being  13  males  and  6 females.  outnumbered  the 

Occupation.— A large  proportion  of  the  cases  was  connected  with 

grocery  and  produce  stores  and  stables.  count  cted  with 


Clinical  Featukes. 

All  the  cases  presented  definite  buboes,  there  being  none  of  the  so 
called  primary  pneumonic  or  septicamiic  cases  ® 

<l.yTdiW  or  the  second 
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In  two  cases  local  lesions,  in  which  the  presence  of  B.  Pestis  was- 
demonstrated,  were  present  in  the  drainage  area  of  the  affected  glands. 

The  onset  in  the  majority  of  the  cases  was  very  sudden,  the  first 
symptoms  being  commonly  vomiting  and  frontal  headache  ; a rigor  or  some 
shivering  was  frequently  noted  early  in  the  attack. 

Pheventive  Measures. 

In  addition  to  the  ordinary  measures  of  general  sanitation  particular- 
attention  was  paid  to  destruction  of  rats  throughout  the  city  and  suburbs ; 
12,189  being  accounted  for  f:omlst  January,  1903,  to  19th  June,  1903, 

Disinfection  of  premises  where  cases  occurred  was  instituted  as  soon  as< 
the  nature  of  the  disease  was  ascertained  ; no  instance  of  a second  case? 
occurring  after  disinfection  was  noted. 

“ Original  ” contacts  were  kept  under  observation  for  five  days,  but  not: 

otherwise  dealt  with. 

In  the  event  of  infected  rats  being  discovered  in  any  premises,  special 
attention  was  paid  to  their  eradication  there,  and  to  the  elimination  of  all. 
conditions  likely  to  attract  them. 

j.  E.  F.  McDonald,  m.b.. 

Health  Officer. 


APPENDIX  B. 

NOTES  ON  THE  ETIOLOGY  OE  NINETEEN  CASES  DURING  THE 
FIRST  SIX  MONTHS  OF  1903. 

Case  No.  I. 

Clerk  by  employment,  but  out  of  work  for  some  time.  Lives  in  healthyr 
spot  on  Rutledge’s  Hill,  Paddington.  Has  been  in  the  habit  of  visiting. 
Case  No.  III.  at  the  shop  where  the  latter  works  in  Edward  street. 

Case  No.  II. 

AYorks  as  an  engineer  on  premises  near  the  river  bank  at  Petrie  s BighL 
A sewer  opens  into  the  river  near  the  works,  and  it  was  along  the  line  of. 
this  sewer  that  a chain  of  cases  took  place  in  1901  and  1902. 

Case  No.  III. 

Grocer’s  assistant.  Works  at  a shop  in  Edward  street.  Sickened  a 
day  or  two  before  Case  No.  I.,  who  was  probably  infected  from  the  same 
source. 

Case  No.  IV. 

Lives  in  a house  in  the  yard  of  a large  flourmill.  Large  sheds,  cori- 
taining  stored  maize  and  w heat,  adjoin  the  house.  Rats  are  always  plentiluJ,  • 
owing  lo  abundance  of  feed.  One  large  shed,  containing  maize,  has  its  tioor 
only  3 or  4 inches  from  the  soil,  and  wlien  this  was  taken  up  the  carcasses  o 
several  hundred  rats  were  unearthed.  Many  of  these  must  have  died  from 
poison,  as  the  rat  gang  had  always  given  this  place  special  attention.  A 
week  before  the  child  sickened  (he  flooring  of  (he  kitchen  had  to  be  taken 
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up  in  places  to  remove  the  dead  bodies  of  decomposing  rats.  The  father 
says  lie  has  often  seen  rats  in  a stupid  and  dazed  condition  near  the  granary, 
and  he  has  killed  them  with  a stick  on  several  occasions.  This  case  appears 
to  have  developed  the  disease  in  the  submaxillary  glands  first,  as  inguinal 
and  femoral  buboes  did  not  make  their  appearance  till  the  illness  had  lasted 
five  or  si.x  days.  Plague  was  not  suspected  by  the  medical  attendant  till 
the  involvement  of  the  inguinal  glands  became  apparent. 

Case  No.  Y. 

Worked  in  the  basement  of  a Queen  street  premises.  There  were 
numerous  traces  of  rats  throughout  the  building,  but  no  dead  ones  were 
found  nor  were  any  infected  ones  obtained.  On  the  other  side  of  the 
street,  directly  opposite  these  premise.s,  infected  rats  have  been  frequently 
obtained. 

Case  No.  YJ. 

Worked  in  a produce  store  in  the  Yalley,  and  lived  over  the  shop. 
Numerous  traces  of  rats  were  observed  throughout  the  building,  but  no  rats 
were  obtained. 

Case  No.  YU. 

Lived  at  Spring  Hill  and  worked  in  the  Government  Printing  Office. 
No  signs  of  rats  were  found  at  either  home  or  at  the  printing  office.  Spring 
Hill  area  supplied  several  cases  during  1901  and  1902. 

Case  No.  YIU. 

Lived  opposite  to  the  flourmill  which  supplied  case  No.  lY.  No  signs 
of  lats  were  found  at  her  home. 

Case  No.  IX. 

Lived  in  George  street.  Three  days  before  she  was  taken  ill  the  floors 
of  two  bedrooms  on  the  ground  floor,  adjoining  the  kitchen  where  she  worked, 
were  taken  up  and  live  decomposed  rats  were  found.  These  premises  are 
adjoining  some  lloma  street  produce  stores,  which  about  that  time  yielded 
several  infected  rats. 

•Case  No.  X. 

This  case  is  discussed  elsewhere. 


Case  No.  XI. 


>•  "ifh  his  parents  at  Downfall  Creek,  a scattered  settlement  about 

/ miles  from  Brisbane.  His  father  was  slaughter-man  at  a neighbouring 
slaughter-yard,  and  deceased  was  in  the  habit  of  going  every  mornincr  to  the 
yard  with  his  father’s  breakfast  and  remaining  there  for  half  an  hour  or  an 
hour. 


On  inquiry  at  the  slaughter-yard,  the  following  facts  were  clieited:— 

Bats,  until  about  .3  weeks  previously,  had  been  very  numerous  at 
the  yard,  but  since  that  they  bad  been  dying  in  great  numbers;  every 
morning  numerous^  dead  ones  were  raked  up  and  burnt ; sick  ones,  w hich 
appeared  dazed  and  could  be  easily  knocked  over,  were  frequently  observed. 

was  thoroughly  overhauled,  and  the  decomposed 

™ fon?i  f living  ones  ; of  these  latte?  two 

were  tound,  on  bacteriological  examination,  to  be  plague-infected. 
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From  this  town  shop  various  butchering  refiise  and  offal  were  brought 
to  the  yard  to  be  dealt  with,  and  also  the  forage  for  the  horses  at  the  yard 
was  first  sent  to  the  town  shop  from  the  produce  stores,  and  then  trans- 
ported from  the  shop  to  the  yard.  To  me,  it  is  quite  conceivable  that  an 
infected  rat  was  carried  amongst  the  offal  or  the  forage  from  the  town  shop 
to  the  slaughter-yard  at  Downfall  Creek,  thus  causing  an  epizootic  amongst 
the  rats  there. 

Case  No.  XII. 

Lived  at  Newstead,  and  was  occupied  with  domestic  duties  at  home.  The 
etiology  of  this  case  is  obscure  as  no  signs  of  rats  were  observed  in  her  home, 
nor  were  any  infected  rats  obtained  in  the  neighbourhood,  though  it  was 
thoroughly  worked  for  rats. 

Case  No.  XIII. 

Sanitary  cart  driver,  lived  at  South  Brisbane ; his  stables  were  on  the 
North  Quay,  not  far  from  the  flourmill  which  supplied  Case  No.  IV.  There 
were  numerous  traces  of  rats  at  the  stables,  and  six  live  ones  were  captured 
there,  but  they  were  healthy. 

Case  No.  XIV. 

Lived  at  New  Farm,  and  worked  at  a boot  factory  in  Edward  street. 
No  signs  of  rats  were  noticed  at  home,  but  there  were  numerous  traces  of 
them  at  the  factory,  and  on  overhauling  it  four  decomposed  rats  were  found 
there.  Infected  rats  have  frequently  been  obtained  in  this  neighbourhood. 
Case  No.  III.  worked  in  premises  opposite  the  factory. — Vide  also  Case 
No.  I. 

Case  No.  XV. 

Lived  at  Woolloougabba,  and  worked  in  a brick  and  cement  warehouse 
in  Creek  street.  No  signs  of  rats  at  home,  but  there  were  numerous  traces 
throughout  the  warehouse,  although  no  rats  could  be  collected.  The  ware- 
house is  close  to  wharves  which  have  supplied  several  infected  rats. 

Cases  Nos.  XVI.  and  XVII. 

Lived  at  Billet  street.  Spring  Hill.  Case  XA”^!.  was  in  the  habit  every 
morning  of  carrying  breakfast  to  Case  No.  XVII.,  at  the  latter  s stables  in 
Tank  street;  case  No.  XVII.,  who  lived  at  Isaac  street.  Spring  Hill,  being 
employed  as  a carter.  Case  No.  XA'^I.  usually  remained  at  the  stables  for 
about  half  an  liour  to  au  hour.  The  onset  of  the  disease  in  both  these 
cases  was  practically  simultaneous.  About  a week  previous  a dazed  rat  was 
seen  in  the  stable  yard,  and  on  the  same  day  a dead  one  was  also  seen  there. 

At  the  stables  numerous  traces  of  rats  were  found,  and  four  decomposed 
rats  were  obtained. 

Case  No.  XVIII. 

Living  in  Queen  street.  Traces  of  rats  were  found  in  some  cml* 
buildings  in  the  yard  of  her  home.  These  premises  are  in  the  immediate 
vicinity  of  shops  where  infected  rats  have  been  several  times  found  during 
this  year. 

Case  No.  XIX. 

Chinese  fruiterer,  living  in  his  shop  in  Brunswick  street.  Traces  of 
rats  w'ere  found  throughout  the  premises. 

Cases  1.,  II.,  III.,  and  IV.  arc  reported  by  Dr.  Wilton  Love. 

,T.  E.  F.  McDonald,  m.b, 

Health  Officer. 


The  Commissioner  of  Public  Health,  Brisbane. 
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APPENDIX  C. 

INFECTION  AND  ONSET. 

Note  on  Mosquitoes.— T\\e  Plague  Hospital  premises  swarmed  with 
mosquitoes,  mostly  of  the  Culex  type,  and  in  spite  of  the  use  of  nets  and 
smoke  fires,  the  patients  were  eonliuually  bitten.  A specimen  of  Anopheles 
was  occasionally  captured  in  the  wards  but  no  instance  of  Anopheles  biting 
a patient  or  nurse  was  observed. 

It  was  reported  by  two  of  the  nurses  that  th(>y  had  observed  mosquitoes, 
after  feeding  on  Case  III.,  fall  over  apparently  dazed  on  the  bedclothes. 
However,  on  examining  several  mosquitoes  caught  just  after  feeding  on  this 
patient  at  various  times,  nothing  resembling  a bipolar  bacillus  was  observed 
except  on  one  occasion  an  appearance  as  of  disintegrating  bipolar  bacilli 
mixed  with  stomach  contents.  At  this  time  it  was  not  found  possible  to 
discover  bacilli  in  frequent  smears  of  finger  blood. 

From  Case  XV..  bipolar  organisms  were  obtained  via  mosquitoes.  Two 
Culices  which  had  fed  on  the  patient’s  body  when  he  was  in  articulo  mortis 
were  macerated  in  sterile  wafer  and  subcultured.  Pacilli  were  separated 
which  stained  in  the  typical  bijjolar  ma  inerof  B.  Hestis.  lost  the  stain  in 
Gram’s  method,  and  later  on  developed  involution  forms  on  agar  resembling 
those  of  B.  Pestis  very  closely.  Unfortunately,  an  inoculation  experiment 
on  a guinea-pig  was  not  carried  out,  but  as  the  patient’s  blood  at  this  time 
contained  numerous  B.  Pestis,  it  seemed  extremely  likelj^that  the  organisms 
isolated  from  the  mosquitoes  were  B.  Pestis. 

The  nurses  were  being  incessantly  bitten,  and  though  on  one  occasion 
there  were  three  cases  in  the  Avards  with  numerous  //.  Pestis  in  the  general 
circulation,  yet  there  was  no  case  of  infection  amongst  the  stafl'  this  year. 

In  this  connection  it  is  interesting  to  recall  the  case  of  a staff  nurse  who 
suffered  from  pestis  in  1901  at  the  Plague  Hospital.  She  was  bitten  on  the 
face  by  a mos<[uito  in  the  ward.  At  the  .site  of  the  bite  a few  days  later 
(number  not  accurately  recorded)  an  inflammatory  sore  developed  Avith  a 
central  sloughing  core.  Then  the  submaxillary  glands  on  the  same  side 
became  enlarged  and  tender,  and  she  develo])ed  a typical  attack  of  plague, 
which  fortunately  ended  favonrably. 

The  irritable  mosquito-bite  may  have  been  subsequently  infected  by  her 
hands ; but.  at  all  events,  the  agency  of  the  mosquito  in  causing  the  infection 
cannot  be  altogether  excluded. ' 

Case  X. — An  interesting  case  was  that  of  an  employee  of  the  Health 
De])artment  engaged  in  handling  rats. 

On  a Tuesday,  while  engaged  manipulating  rats  at  the  Bacteriological 
Institute,  this  man  stabbed  his  hand  with  a pair  of  scissors.  The  wound  was 
cleansed  with  o per  cent,  carbolic  lotion,  andhcaled  rapidly.  On  the  Thursday 
following  (on  which  day  one  infected  rat  was  found),  while  chopping  wood  at  the 
rat  cremation  furnace,  he  was  struck  on  the  upper  arm  by  a piece  of  wood. 
Avhich  abraded  the  skin.  On  Thursday,  Friday,  and  Saturday  he  complainecl 
of  being  “ seedy,”  and  ate  A-ery  little.  On  Sunday  he  felt  ” very  ill,”  and  his 
arm  around  the  sore  felt  hot  and  painful;  during  the  day  this  pain  and 
soreness  spread  to  the  axilla. 

He  was  seen  by  the  Commissioner  of  Public  Health  that  evening,  and 
the  wound  Avas  treated  with  pure  carbolic  acid  crystals. 

Neither  then  nor  the  next  morning  when  he  was  examined  by  Dr. 
McDonald  were  his  symptoms  considered  very  suggestive  of  plague.  On 
the  Tuesday  when  examined  he  AA-as  much  improved,  but  that  CA^ning  he 
hal  a severe  rigor,  and  next  day  (Wednesday)  clinical  and  b.acterioscopic 
evidence  confirmed  the  case  as  one  of  pestis.  On  several  occasions  bacilli 
w ere  found  in  tlie  local  sore,  to  which  the  pure  carbolic  was  applied  ou 
Sunday,  and  not  once  in  the  enlarged  tender  gbmds  in  the  axilla. 
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Diagnosis. 

Agglutination  Methods. — It  was  hoped  that  as  a re.sult  of  rescarclies  by 
numerous  observers  on  ngglutinalion,  and  on  “ hanging-drop”  clumping  and 
inhibition  of  growth,  it  would  l)e  possible  to  demonstrate  with  some 
cDrtainty  the  presence  of  pestis  in  those  cases  in  which  it  is  so  diflicult  to 
demonstrate  bacilli,  particularly  those  presenting  themselves  late  in  the 
disease,  and  in  very  mild  or  ambulant  cases. 

Tliough  my  opportunilies  have  not  been  suffieicntly  numerous  to  form 
any  decided  opinion  on  this  point,  it  would  seem  even  from  Cairns’ and 
Strieker's  observations  that  it  is  these  same  cases  in  whicli  the  agglutination 
reaction  is  so  difficult  to  demonstrate. 

The  “hanging-drop”  method  also  seems,  as  far  as  my  limited  series  of 
experiments  went,  to  be  inconclusive  in  these  same  cases. 

InTERE-STING  FE.iTUEES  IN  CONNECTION  WITH  TyPES  AND  LENGTHS 

OF  Cases. 

Length  of  Case. — Case  III.  lived  for  eighty-one  days  after  admission 
to  the  Plague  Hospital,  during  the  whole  of  which  time  intractable  diarrhcea, 
ivith  involuntary  evacuations,  persisted,  re.sult ing  eventually  in  bedsores 
which,  with  their  inevitable  constant  pain,  sleeplessness,  and  saprsemia, 
materially  hastened  the  end. 

Tiie  temperature  tlu’oughout  was  extremely  high,  scarcely  ever  being 
below  102  degrees  until  within  eight  days  of  death,  and  ranging  daily  up  to 
103-4-5  degrees,  resisting  alike  serum,  baths,  quinine,  and  anti-pyretic 
drugs.  This  saprsemia  and.  later,  septicaemia,  were  accounted  for  by  finding 
eventually  that  the  chain  of  glands  extending  from  the  upper  femoral  deep 
regions  to  the  brim  of  the  pelvis  beliind  tlie  peritoneum  had  broken  down 
into  what  was  practically  a tunnel  full  of  pus  and  sloughing  brokendown 
glands,  from  which  a pure  culture  (morphologically)  of  bacilli  pestis  was 
recovered  at  the  autopsy.  From  the  urine  at  the  same  time  was  obtained  a 
pure  culture  of  the  same  organisms. 

Pulmonary  complications. — Two  cases  came  under  observation.  The 
first  (XIV.)  was  apparently  recovering  from  pestis,  and  liad  reached  the 
eighth  day  of  his  attack  with  temperature  falling,  and  respirations  never 
above  30,  and  entire  absence  of  abnormal  physical  signs  in  the  chest  when 
he  suddenly  presented  symptoms  of  lobar  pneumonia  about  midday,  and 
was  dead  by  6 a.m.  next  morning. 

The  second  case  (XV.)  admitted  with  temperature  102,  pulse  90,  respira- 
tions 20 ; spat  up  blood-stained  mucus  which  contained  a pure  culture  of 
Bacillus  hestis  (guinea-pig  died  in  four  days)  on  his  second  day  m 
hospital,  developed  a cough  next  day,  a “patch”  of  broncho-tmeumonia  on 
the  fourth  day,  and  died  on  the  14th  day. 

The  first  ease  was  lobar  pneumococcal  pneumonia,  confirmed  by  clinical, 
bacteriological,  and  post-mortem  examinations. 

The  second  differed  in  every  respect,  and  was  a lobular  pestal  broncho- 
pneumonia. 

Both  cases  dei'eloped  swollen  glands  in  the  neck. 

Sudden  fatal  heart  failure. — Tliis  case  was  admitted  with  temperature 
104,  pulse  160,  respirations  40,  responded  well  to  20t)  C.C.  serum  given 
intravenously,  the  temperature  dropping  to  100  degrees  next  day,  with 
pulse  140,  respirations  32.  At  7 a.m.  next  morning  liis  pulse  presented  no 
change  to  cither  of  his  two  nurses  who  examined  it,  yet  at  7T5  a.m.  he 
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suddenly  paled  and  gasped,  and  within  a minute  or  two  his  heart  had  com- 
pletely stopped..  This  case  of  sudden  death,  when  a most  hopeful  pi-ognosis 
seemed  quite  justifiable,  and  the  sudden  oncoming  of  fatal  lobar  pneumonia 
in  Case  XIV.' when,  in  both  cases,  the  patient  was  apparently  safe  as  far  as 
any  furtlicr  constitutional  efi'ects  of  pestis  were  concerned,  demonstrate  the 
wisdom  of  a very  cautious  prognosis  until  the  temperature  has  been  normal 
for  some  days. 

Heart  lexiovs  perxistivq.—Oi  the  twelve  cases  discharged  from  the 
plague  hospital,  three  of  the' female  patients  (mt.  12-20)  had  persistent  slight 
arrhythmia  and  soft  systolic  bruit  at  all  areas.  In  Case  VII.  tlie  sounds 
were  not  even  fairly  clear  until  the  ninth  week,  and  in  Cases  \ III.  and 
XVII.  the  systolic  bruit  still  persists,  having  been  present  now  sixteen  and 
seven  weeks  respectively. 


Bacteriology. 

The  importance  of  keeping  a completebacteriologieal  check  on  all  abscesses, 
ifec.,  in  hospital  was  forcibly  brought  home  by  the  fact  that  in  the  sinus  in 
the  groin  of  Case  111.  B.  Peslis  were  found  'to  the  day  of  death  (eighty-one 
days),  and  up  to  the  fifty-fifth  day  grew  freely  on  agar. 

Again,  on  one  occasion  when  bathing  Case  XIV.  the  collodion  covering 
applied  over  the  sloughing  gland  became  detached,  and  the  whole  quantity 
of  w'ater  in  the  bath  was  found  to  be  liberally  infected  with  B.  Hestis;  this 
occurred  on  the  ninth  day  of  his  illness. 


Treatment. 

Sei^um. — All  the  fresh  evidence  in  relation  to  serum  treatment  leads  me 
to  agree  with  the  opinion  expressed  in  the  Blague  Report  (Brisbane,  1901-2) 
that  with  serum  given  subcutaneously  or  intravenously  “in  large  doses, 
nearly  every  case  of  ordinary  bubonic  plague — apart  from  fulminant  or 
septicamiic  cases— should  get  well,”  if  treatment  is  commenced  sufiiciently 
early. 

In  cases  with  pulmonic  complications,  observers  generally  agree  in 
expecting  a very  high  mortality  even  in  the  presence  of  serum  treatment. 
The  only  two  such  eases  that  occurred  this  year  resulted  fatally'. 

Serum  7’as/ies. — On  several  occasions  suprarenal  extract  was  tried  in 
urticaria,  and  though  the  evidence  was  far  from  conclusive,  the  idea  was 
formed  that  the  urticaria  did  disappear  shortly  after  the  administration  of 
the  extract. 

Uxe  of  serum  intravenously. — Tlie  Institut  Pasteur  scrum  in  use  during 
this  epidemic  contained  a large  amount  of  sediment,  with  j)ieees  so  large  that 
the  possibility  of  embolism  practically'  prohibited  its  use  intravenously  in  the 
unfiltcred  condition. 

Believing  firmly  in  Roux  and  Calmette’s  advice,  given  in  the  Oporto 
outbreak,  recommending  the  use  of  serum  intravenously'  as  well  as  sub- 
cutaneously in  severe  cases.  I filtered  the  serum  through  sterile  w'ool,  warmed 
it  to  body  temperature,  and  injected  the  clear  liquid  intravenously  in  severe 
cases.  The  removal  of  tlie  sediment  did  not  appear  to  affect  the  marked 
relief  afforded  by  the  serum  iu  severe  bubonic  cases. 

R.  A.  O’BRIEN,  AE.B., 

Medical  Ofiicer, 

Colmslie  Plague  Hospital. 


The  Commissioner  of  Public  Health. 
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APPENDIX  E. 

BACTERIOLOGHCAL  REPORT. 

{Extracts  from  a Eeport  on  the  lour  ovlhreaks  in  Brisbane). 

Plague  Investigations. 

The  first  case  of  plague  during  the  fourth  e])idemic  occurred  on  the 
8th  February,  1903,  and  up  to  tlie  present  time  fifty-four  suspected  cases 
have  been  examined,  of  whicli  nineteen  (Brisbane)  were  proved  podtive  by 
bacteriological  examination. 

In  all  suspected  cases  of  plague  in  the  living  subject  a specimen  of 
lymph,  gland,  or  sputum  was  obtained.  From  post-mortem  cases  it  is 
customary  to  examine  portions  of  the  spleen,  Ih^er,  lung,  and  kidney,  and 
any  suspicious-looking  lymphatic  glands . In  evey  case,  with  few  unavoidable 
exceptions,  as  shown  in  the  accompanying  tabic,  the  material  is  submitted  to 
the  three  following  tests  : — 

1.  The  microscopical  examination  of  stained  specimens  for  B. 

Pestis. 

2.  Inoculation  of  the  suspected  material  on  culture  media. 

3.  Subcutaneous  inoculation  of  a guinea-pig. 

* ****** 

4.  During  the  classification  and  examination  of  rats  I occasionally 

came  across  a hybrid  variety  which,  from  the  small  ears  and 
very  long  tail  and  reddish-brown  colour  of  its  coat,  was 
evidently  a cross  between  the  Mus  Decumanus  and  the  Mus 
Ale.randrinus. 

******* 

During  the  last  plague  outbreak  in  Townsville  I found,  as  a result  cf 
examining  a large  nuniPer  of  rats  captured  on  the  wharves  and  in  various 
warehouses,  stores,  Ac., in  the  city  and  suburbs,  that  the  brown  species  was  in 
a very  decided  minority%  while,  at  about  tlic'same  period  in  llockhampton,  I 
found  the  brown  rat  veiy  common,  and  the  black  extremely  rare. 

******* 

According  to  the  number  of  rats  received  for  examination  during  an 
epizootic  of  plague,  evidently  about  30  per  cent,  of  the  iufected  animals 
completely  recover 

In  making  the  post-mortem  examination,  those  recovered  rats  are 
readily  detected  by  the  mass  of  ji'guient  (the  products  of  an  inflammatory 
process)  in  and  around  what  was  an  infected  gland.  As  each  outbreak  ot 
plague  gradually  draws  to  a close,  so  the  rats  in  this  condition  become  more 
and  more  numerous,  which  is  evidence  pointing  in  the  direction  that  the 
micro-organisms,  for  some  reason  unexplained,  gradually  lose  a consulerabie 
amount  of  their  virulence  after  a certain  period  during  i he  epizootic. 

******* 

It  is  a significant  fact  that  of  the  many  thousands  of  rats  that  have  been 
captured  alive  in  Brisbane  comparatively  few  are  found  to  harbour  H'.  as. 

At  the  same  time  there  is  ample  evidence  that  in  mmy  instances  tleas  are 

responsible  for  the  spread  of  plague  from  rat  to  rat  and  Irom  rat  to  man. 
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Tlie  following  episode  is  particularly  interesting  in  connection  with.  tJte 
I transmissibility  of  plague  among  rats  by  means  of  fleas,  and  occurred  during 
the  early  part  of  tlie  third  epidemic  of  plague  in  Brisbane. 

Mr.  A.  brought  a half-grown  live  rat  in  a cage  to  the  Institute.  The  rat 
was  removed  From  the  wire  cage  and  placed  in  another  larger  one  with  nine 
perfectly  healthy  and  nearly  full-grown  rats.  On  Mr.  A.  being  handed 
back  his  cage,  he  incidentally  mentioned  that  a member  of  his  family  had 
only  a few  days  previously  been  removed  as  a plague  patient  to  the  plague 
hospital;  he  further  stated  that  it  might  be  of  interest  to  know  if  anything 
was  wrong  with  the  rat  that  he  brought,  as  it  had  been  caught  in  bis  house. 

Although  the  rat  in  question  appearel  quite  lively  and  well,  I instructed 
the  caretaker  to  inform  me  at  once  should  atiy  sign  of  sickness  appear  either 
in  this  or  in  any  of  the  other  rats  in  the  same  cage.  Four  days  later  two  of 
the  rats  were  found  dead  and  three  others  w ere  sick,  including  the  rat  Mr.  A. 
brought.  These  three  died  the  next  morning.  Post-mortem  and  bacterio- 
logical examination  revealed  the  fact  that  all  five  rats  had  died  of  plague; 
moreover,  on  the  bodies  of  two  of  the  rats  fleas  were  found,  and  in  the  bodies 
of  several  fleas  jilague  bacilli  were  discovered. 

In  view  of  the  results  of  this  investigation  it  was  decided  to  destroy  the 
remaining  five  rats,  several  of  which  were  in  a dying  condition.  The  box 
was  drenched  inside  and  out  with  strong  carbolic  acid  solution,  and  then 
placed  in  a fumigating  room,  and  subjected  Ibr  about  six  hours  to  ammonia 
and  then  to  sulphurous  acid  gas. 

On  examination,  each  of  these  rats  was  found  to  be  infected  with  plague, 
and  in  four  of  the  ten  rats  examined  there  was  a marked  haemorrhagic 
condition  of  the  subcutaneous  tissues.  The  nine  healthy'  rats  referred  to 
had  been  reared  at  the  Institute,  and  belonged  to  one  family,  being  born 
about  twelve  months  previous.  They  were  always  in  a healthy  condition, 
and  on  no  occasion  whatever  were  Ileas  or  other  parasites  found  upon  them. 
It  was,  therelore,  quite  evident  that  the  fleas  which  had  been  introduced 
with  Mr.  A.’s  rat  were  solely  responsible  for  the  outbreak  of  plague  among 
the  nine  healthy  rats,  although  it  WHS  quite  possible  that  Mr.  A.’s  rat  may 
not  have  been  infected  at  the  time  it  was  placed  with  the  others. 

It  should  be  mentioned  that  the  plague  patient,  a young  boy,  the  son  of 
Mr.  A.,  had  been  for  several  weeks  in  the  habit  of  cajituring  rats  (handling 
them  without  any  precaution)  for  the  purpose  of  obtaining  ihe  capitation  fee 
of  6d.  per  head  offered  I'y  the  Epidemic  Board. 


The  facts  in  relation  to  a possible  accidental  transmission  of  platrue 
from  rat  to  rat  by  the  agency  of  cockroaches  are  as  follows  In  a room 

specially  set  anart  for  keeping  all  inoculated  animals  are  two  large  stands 
with  wide  shelves  on  which  are  placed  long  lead-lined  trays  about  two 
inches  deep,  containing  carbolic  solution;  standing  in  these  trays  and 
surrounded  by  the  carbolic  solution  are  the  various  strong  glass  jars  in 
which  are  kept  the  experimental  animals.  These  jars  are  about  sixteen 
iiiclies  high  and  about  nine  inches  in  diameter.  Each  jar  contains  only  one 
animal,  guinea-pig,  rat,  or  mouse,  as  the  case  may  be,  and  is  covered  with  a 
mosqiiito-proof  fine  wire-gauze  lid.  On  the  occasion  referred  to  in  Is'ovem- 
ber,  1902,  a liealthy  guinea-pig,  that  was  being  kept  as  a conirol  for  certain 
experiments  suddenly  became  sick  and  after  three  days  it  died  Post- 
mortem and  bacteriological  examination  proved  that  th  s guinea-pier  had 
died  from  a generalised  form  of  iilague,  but  no  lesiou  was  found  to  indicate 
that  It  had  been  infected  through  the  skin.  A careful  examination  revealed 
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the  fact  that  in  the  zinc  binding  of  tlie  wire  cover  there  were  several  very  voung 
cochroaclies.  Tliese  were  promptly  destroyed.  On  examination  of  the 
covers  of  the  other  adjoining  jar.s,  more  young  cockroaches  were  discovered. 

It  is  quite  evident  that  these  cockroaches  had  become  hidden  in  the 
zinc  lining  of  the  covers  when  the  jars  were  not  in  use,  and  standing  on  the 
shelf  alone,  unprotected  by  the  tray  of  carbolic  solution. 

As  soon  as  a jar  was  occiipied  by  an  e.xperimeutal  animal  the  cock- 
roaches that  had  been  hidden  from  view  in  the  zinc  lining  during  the  day- 
time would,  after  dark,  crawl  down  the  inside  of  the  jar  and  teed  on  the 
animals’  food.  Apparently,  before  their  presence  was  discovered,  some  of 
these  cockroaches  had  fallen  from  a jar  containing  a plague-infected  animal 
into  the  carbolic  solution,  and  then  swam  either  to  the  jar  containing  the 
healthy  guinea-pig  or  to  the  side  of  the  tray,  and  then  hid  away  in  the 
cover  of  an  empty  jar.  In  any  case  it  was  more  than  probable  that  the  food 
had  become  contaminated  with  bacilli. 

In  order  to  ascertain  whether  the  cockroaches  had  anything  to  do  with 
the  transmission  of  plague,  a healthy  guinea-pig  was  placed  in  a sterilised  jar 
covered  with  the  usual  wire  lid,  but  whose  zinc  lining  was  free  from  cock- 
roaches. The  jar  was  placed  on  the  shelf,  but  not  on  the  tray.  In  the 
course  of  a few  days  young  cockroaches  made  their  appearance,  and,  as 
usual,  lived  during  the  daytime  in  the  zinc  lining.  Eventually  the  guinea- 
pig  siekened  and  died  of  plague. 

There  is  sufficient  convincing  evidence  in  this  one  observation  to  show 
the  extreme  danger  which  exists  when  insects  like  cockroaches  can  gain 
access  to  places  where  plague-infected  animals  are  kept. 

After  ihis  experience,  the  wdiole  of  the  building  and  everything  such  as 
shelves,  benches,  jars,  etc.,  were  subjected  to  thorough  and  repeated  disin- 
fection, and  all  holes  and  crevices  carefully  closed.  The  result  is  that  no 
cockroaches  have  been  seen  since,  and  although  every  day  during  the  past 
eight  months  numbers  of  plague  and  healthy  guinea-pigs  and  rats  have  been 
kept  in  the  same  jars  and  standing  in  the  same  trays,  no  symptoms  of  the 
disease  has  appeared  ir,  any  animal  unless  speciall}^  infected. 

******* 

On  several  occasions  during  the  microscopical  examination  of  specimens 
of  blood  from  suspected  plague  rats,  numerous  motile  micro-parasites  were 
met  with,  and  sometimes  the}'  were  associated  with  plague  bacilli,  although 
there  is  apparently  no  connection  between  the  two.  These  organisms 
belong  to  the  protozoa,  and  are  known  as  trypanosoma  ; moreover,  they 
are  identical  in  every  respect  with  those  aescribed  by  Lewis  and 
Crookshank,  and  found  by  them  as  existing  in  fully  25  per  cent,  of  the 
London  sew'er  rats  (Mas  Decumanus).  So  far,  I have  only  found  them  in 
the  same  species  of  rats  in  Brisbane. 

******* 

So  far  as  I can  gather,  this  trypanosoma  found  in  the  Brisbane  rats 
has  not  been  mentioned  as  being  found  in  rats  in  anj'  other  part  of  Australia, 
although  it  is  highly  probable  tiiat,  if  looked  for,  it  will  be  found  to  have  a 
very  wide  distribution. 


******* 

The  first  and  principal  series  of  the  serum  experiments  were  suggested 
by  Dr.  J.  E.  P.  McDonald,  in  a letter  dated  Cth  May,  1903. 
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Briefl\'^  summarised,  the  results  show  that  Yersiu’s  serum  autipesteux — 
even  in  a single  dose — possesses  remarkable  protective  and  still  greater 
curative  properties.  In  those  cases  where,  after  receiving  serum,  the 
animals  actually  died  of  plague,  death  was  very  considerably  prolonged — in 
some  instances  until  the  twenty-second  day — while  in  unprotected  animals 
death  usuallj"  follows  in  from  four  to  six  daj's  after  inoculation. 

Fi’om  a prophylatic  point  of  view,  each  of  the  guinea-pigs  injected  with 
Yersin’a  serum  or  sediment,  and  twenty-four  hours  afterwards  inoculated 
with  B.  Festis,  all  died  of  plague,  although  the  disease  ran  a very  long 
course — in  one  instance  the  animal  did  not  die  until  the  twenty-second  day 
after  inoculation. 

The  animals  inoculated  with  B.  Festis,  and  simultaneously  injected 
with  serum,  or  serum  and  sediment,  recovered  from  an  attack  of  plague 
after  the  twenty-second  day,  while  tlie  guinea-pig  simultaneously  inoculated 
mth  B.  Festis  and  the  sediment  of  ten  c.c.  of  Yersin’s  serum,  died  of 
plague  on  the  eighth  day. 

The  two  most  interesting  and  satisfactory  experiments  are  “ C3  and  D3,” 
where  both  guinea-pigs  were  inoculated  with  virulent  plague  bacilli,  and 
subsequently — twenty-four  hours  in  one  case  and  forty-eight  hours  in  the 
other — injected  with  the  sediment  only  of  ten  c.c.  of  Yersin’s  serum 
antipesteux  Both  animals  became  ill  from  the  effects  of  the  inoculation  of 
plague  bacilli,  but  both  were  completely  cured. 

A further  series  of  experiments  is  in  progress  to  test  the  effect  of 
varying  quantities  and  repeated  injections  of  Yersin’s  serum  and  sediment 
into  guinea-pigs  and  other  animals  both  before  and  after  they  have  been 
inoculated  with  B.  Festis. 

C.  J.  POUND, 
Government  Bacteriologist. 

The  Commissioner  ot  Public  Health. 
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